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1. (a) Find the eigenvalues of the given Matrix .J.

(b) Give the rank and nullity of (J — \)* for each eigenvalue A of J and for every
positive integer k.

(c) Draw schemata of the strings of vectors in the standard basis arising from the
Jordan blocks in J.

(d) For each standard basis vector €y, express Jé as a linear combination of vectors
in the standard basis.

(i 1.0 000 0 0]
04000000
00 i 10000
00041000
0000 i 000
00000210
00000020
0000000 2

Answer:

(@) M =do=Ag = A =As =i, \g = Ay = \g = 2
(b) (J —il) has rank 6 and nullity 2,
(J —4I)? has rank 4 and nullity 4,
(J —4I)* has rank 3 and nullity 5 for k > 3,
(J —2I) has rank 6 and nullity 2,
(J — 2I)* has rank 5 and nullity 3, for & > 2.

—

(¢) The strings are:

(J—z‘]):{
-2 { 7

(d) J(?l - i(?l, J€2 - LG?Q + (?1,

Jé:; = 253 Jél = Zé’4+§§w Jé:r, = Z‘_) +€4

6_‘2—>(?1%0
5—>€4—>€_»3%0

ér — e — 0
68%0

Jé}; — 256-/ 1]57 — 2(?7 -+ 667
Jgg — 2587
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